Germans." That the Ministry of National Service had a considerable amount of evidence which apparently supported this conclusion I do not wish to dispute; nevertheless, as the question of physique is so extremely important in connexion with recruiting for the various public services, I do not think the time will be wasted if we consider the whole question on rather broader lines than those adopted by the Ministry of National Service. Let me, however, make it quite clear that we shall be dealing solely with the question of physique, and not racial deterioration due to disease.
CAUSES OF VARIATION.
The genus man may be regarded as consisting of one species divided into a large number of races differing widely in individual characteristics. Variation exists in colour, physique, rate of growth, mental capacity, and other characteristics too numerous to mention, and the more civilized the race the greater the individual variation. Speaking broadly, variation of individuals of the same race must be looked upon as one of the chief factors in the evolutionary process, but, as Darwin [2] pointed out in his "Origin of Species," variability is always more marked in civilized beings, domesticated animals, and in plants under cultivation than in those which exist in the wild state. In the wild state, a large number of individuals may present characteristics common to the race, whilst under domestication or civilization, cross fertilization by members of the same species but of different races is common, with a mixing of racial characteristics and increased variability, variation often becoming "continuous." When considering the effects of civilization on the human species, we find that there has been a widespread intermixing of different races, until at the present time few can be regarded other than as races of mongrels; normal racial individuality has in some instances entirely disappeared, and if we visualize the population of the British Isles, we are confronted with a motley crowd of individuals presenting every degree of "continuous" and " discontinuous" variation. Additional factors in producing increased variability in civilized countries are the suspense or partial suspense of what Darwin and Wallace termed "natural selection," and, possibly, unfavourable changes in environment, such as occur in our large manufacturing towns and mining districts.
The initial cause of variation, apart from the intermixing of the races, is still the subject of a good deal of controversy. It has not been conclusively proved that acquired characteristics in the parent are transmitted to the offspring, and whilst it is obvious that nutrition and environment must have considerable effect in determining such a characteristic as the size of the individual, the fact remains, we must look to inherent characteristics as being the chief factor in causing individual variation.
It is affirmed by some authorities that the stunting and physical unfitness, so noticeable in our slums, is not due (or only to a small extent) to the effects of environment being transmitted by the parent to the children, but rather to the fact that the physically defective gravitate to the slums, where they intermarry, and transmit their inherent defects to their offspring, the latter being protected and preserved by our code of modern civilization to perpetuate and multiply their unfitness.
Taking it as granted that mankind is subject to the same individual and racial variations as any other species, let us examine the evidence we possess of variations in physique that have occurred in the past, and see if they present any great change from the variations which are occurring at the present day. We will deal, first of all, with individual abnormalities or mutations. It is interesting to note how legend and history abound in the mention of giants -and dwarfs. Most of us will associate our earliest recollections in the nursery with tales of giants and goblins-the ancients were of opinion that the human species had descended from giants. When, however, we come to investigate these legendary accounts of giants we find there is little, if any, evidence to show that giants were larger or more numerous in the earliest days of history than they are at the present time, and it is probable that many of the ancient legends of men of enormous stature had their origin in the remains of prehistoric monsters being mistaken for the bones of human beings. We find several mentions of giants in the Bible, notably Goliath of Gath who was slain by David, and who is stated to have measured 6 cubits and a span, which, assuming the cubit to be the cubit of a man (i.e., the length from the tip of the middle finger to the point of the elbow) would make Goliath 9 ft. and 9 in. in stature, not a very extraordinary height for a giant, even if we make no allowance for exaggeration by the narrator. Pliny quotes an Arabian giant named Gabbaras, who was 9 ft. 5i in. high according to English measurement. The Emperor Maximinus, A.D. 235, was stated to have been between 8 and 9 ft. high, and also to have been of great bulk, but we do not possess any absolutely authentic statement of the measurements of giants until we approach more recent history, when we have the following definite records: Stories of individual dwarfs have not been preserved in ancient history to the same extent as those of giants. Dwarfs, from the earliest times, have attracted the attention of kings, as, for instance, the tiny Akkas at the courts of the Pharoahs; and it is interesting to note that the Romans practised artifcial dwarfing, and one of the most efficacious recipes, according to report, was to anoint the backbone of the child with the grease of moles, bats and ,dormice. The earliest authentic English dwarf is recorded as being page to Queen Mary I, and to have measured 24 in. There is also the celebrated Jeffery Hudson, 1619-82, the son of a Rutlandshire butcher; he only measured 18 in. at 9 years of age, and history relates how he was served up in a cold pie at a dinner given by the Duke of Buckingham to Charles I. Unfortunately, he started to grow when he was 30 years old, and eventually became 45 in.
-tall: he died at the age of 63. Another celebrated European dwarf was Richebourg, who died in Paris in 1858, at the age of 90; he only measured 23 in. high.
From the above records it would appear that abnormalities of stature are just as frequent at the present time as they were in the past, also that the extremes of individual variation have remained fairly constant during the passage of some thousands of years.
Turning to the question of racial variations in stature, whilst we find distinct evidence of pygmy races having existed at the time of the earliest Egyptian dynasties and tradition, that races of very small men existed in prehistoric times, there is no such evidence of the existence of races of giants.
True, races of men well above the average stature have existed, and do exist still, but their height is not so great as to entitle them to be called " giants." Magellan, when he first discovered Patagonia, described the natives as averaging 7 to 8 ft. high, but his first impressions were found to be totally inaccurate and although the Patagonians still rank as one of -the tallest races in the world, their average height does not in all probability exceed 70 in.
Some interesting calculations have been made as to the average height of prehistoric man. Professor Keith estimates the height of the fossil man of Java at 66 in. The Neanderthal man stood about 64 in., and De Quatrefages puts the Cro-Magnon race down as averaging 70 in.
Modern races present considerable variation as to the average stature of their males. Weisbach estimated the average stature of the Bosjesmans as nearly 54 in. The Akkas or Tikki Tikkis, a pygmy race of Central Africa, are stated to have an average height of 55 in., whilst some of the Polynesian races have (or rather had before they became degraded from contact with European civilization), an average stature of over 70 in. and are reputed to have possessed the finest physique of any race in the world.
Keith quotes the following figures for the British Isles: commonalty, 67 in.; middle class, 68 in.: Oxford students, 68'5 in.
The comparative stature of soldiers of different nations is also instructive, Average stature of soldiers: Italians, 63'8 in.; Germans, 66'7 in.; English, 66'9 in.; Irish, 67'2 in.; Scotch, 67'4 in.; American, 68'3 in. The average height of recruits for twenty years before 1914 was 66'1 in.
The ave,rage height of recruits, 1920-1: infantry recruits, 65'4 in.; all recruits, 66'3 in. Average height of professional football players (Wolverhampton Wanderers and Sheffield United), 66'7 in.
A critical examination of the foregoing figures reveals the following facts (1) That different races and individuals of the same race normally show considerable variation as to their stature.
(2) We may assume that 66 in. is approximately the average height for males of the general population in these Isles.
(3) There does not appear to be sufficient ground for stating that the national physique, as regards stature, has greatly diminished in recent years, nor that the stature of man in general shows any tendency to increase or decrease.
Professor Keith [5] sums up the whole question as follows: " The evidence so far leads us to believe that our present stature and size of body are part of an ancient inheritance, one which has not been altered by the passage of hundreds of thousands of years." I do not wish to labour this point of individual variations in stature. At the same time I want to emphasize the fact that any body of men of the same age will normally differ very considerably as to their height, and further that if the average height of this body of men is shown in relation to their age, it does not follow that the average height of a second or third body of men of the same age will conform to the average height of the first. In other words the practice of trying to correlate physical characteristics to age is valueless from a statistical point of view and the results arrived at by such a method are totally misleading.
An illustration from some of the statistical tables in the Report of the Ministry of National Service will make this point clear. In Table VIII the average heights of 146,128 men are tabulated according to their ages, and in Table IX their average weights are given in relation to their age. The average height of Herefordshire youths of 18 is given as 661 in.; at 19 years, the average height of youths from the same area is only 63' in., whilst at the age of 29 they are only 62} in.
Similarly with regard to the weights, the average weight of Coventry youths of 18 is 1241 lb.; at 19 years, youths from the same area are only 1201 lb.; and at 21 years they are only 121 lb. Such results can only be explained by recognizing the fact that the method of tabulating the statistics is at fault.
The only scientific method of recording the physical characteristics of man is to correlate them to some fixed factor such as the length of the trunk or the stature. A general increase in size and weight takes place as a natural sequence to growth and advance in years but such increase is not in direct ratio to the age increment.
This matter is important when we bear in mind that most of our anthropometrists in the past have used age as the factor on which to base their statistics, and may account for the wide discrepancy which is so common in the tabulated results by different investigators.
Recently Professor Dreyer [4] has published a most valuable book "The Assessment of Physical Fitness," in which he gives tables showing the weight of the body, the normal chest circumference and the vital capacity, in what he considers to be their normal relation to the trunk height irrespective of age, his results being calculated to the eighth part of an inch and decimals of pounds.
Whilst admitting the general truth of Professor Dreyer's conclusions, I find it difficult to believe that it is possible to show individual characteristics actually correlated in such exact proportion as he asserts them to be, more especially as he makes no allowance for the physiological increase in weight after growth in stature has finished, nor does he allow for the fact that weight is normally variable in a healthy individual.
Professor Dreyer has discarded standing height or stature as a factor for his calculations on the assumption that sitting or " trunk and neck height " is more reliable, owing to individual variations in the length of the lower limbs. This assumption is not borne out completely, however, when we examine the measurements of the white and coloured soldiers on demobilization in America.
It will be noticed that whilst the average stature of white andcoloured soldiers is practically the same, 68 in., the weight of the coloured soldier is 14965 lb. to 144'6 lb. for the white. The arms and legs in the coloured soldier are approximately 1 in. longer than the white. The .sitting height of the " whites " is some 2 in. longer than the " coloured," but this apparently greater trunk length in the whites is to some extent negatived by the fact that the head and neck is approximately 1 in. longer in the " whites" than the "' coloured," as can be noted by comparing the height of the sternal notch and the sitting height of the two races.
Taking these facts into consideration I do not think it is justifiable to condemn the standing height as a useless factor in the assessment of physical fitness, even if we agree that the trunk height may be less liable to variation. NORMAL WEIGHT. Given a minimum height-standard, weight is one of the most reliable factors in estimating physical efficiency; but before dealing with the highly important question of the normality of weight, and the correlation of weight to height, we must discuss briefly the variability of weight in the individual.
The maintenance of the normal weight in a healthy individual can only be brought about by " intake " balancing " excretion," and it follows that because "intake " and " excretion" are not accurately synchronized, variations of weight must occur in a perfectly healthy person.
Pfaundler and Schlossmann [6] found that the average excess of the evening weight over the morning weight (the evening weight being taken the last thing at night when retiring to bed and the morning weight on getting up and before the bladder was emptied) to be 1,000 grm. (approximately 2`2 lb.) but experiments conducted in this country on an adult weighing 160 lb. failed to make the average loss of weight during the night more than 1I5 lb., although on one occasion the loss was as high as 2'5 lb. It has also been proved that a weekly variation of from 3 to 4 lb. is quite compatible with health. Seasonal variations in weight are well recognized. Loss of weight due to sickness is clearly illustrated by a reference to the fortnightly weight charts of recruits under training. Admission to hospital for even minor ailments is nearly always followed by a drop in weight, and it is interesting to note that "absence without leave" has very much the same effect.
These facts being borne in mind, it follows that when we try to estimate normality of weight with reference to height we must be content if we arrive at a figure which will allow of a margin of 7 or 8 lb. for error.
For the purpose of comparison weights must, of course, be taken without clothies, and should all be taken at approximately the same time of the day, that is to say after or before a meal. Any individuals who have recently been suffering from any severe illness should be excluded.
Investigations have been carried out during the past year to ascertain if there is any evidence to prove that a true correlation exists between the weight and the standing height., Large numbers of boys and youths of the same height have been weighed and the averages tabulated. From the results, a hypothetical table has been constructed showing a definite progressive increase in weight for each inch of height for youths of the general population up to the age of 21 years. After 21 years, or when a youth has finished growing in stature, he continues to put on weight physiologically, and by the time he has reached 30 years of age he may have added 30 lb. to the normal weight for his height at 21 years; but any excess over or above this figure must be considered as bordering upon the pathological.
Recruits for enlistment provide practically an unlimited supply of material for estimating the average weight in relation to the height from 60 in. upwards, and it will be seen that these figures conform very closely to the hypothetical figures.
Further investigations have been carried out to ascertain what is the relation of weight to the stature of recrnits undergoing their training, and the results are interesting when contrasted with the figures on enlistment and the recommendations with regard to weight as shown in Army Recruiting Regulations.
CHEST MEASUREMENT. The measurement of the expanded chest at the nipple line has been regarded for many years, especially in the Army, as a most reliable index of physical fitness; but when we come to inquire into the reasons for laying so much stress on this measurement, one is forced to the conclusion that no scientific reason does exist, and it would appear to be probable that the insistence on an abnormally large thoracic expansion is a relic of the days when physical efficiency was measured by the ability of a.body of men on parade to hold their chest fixed in a position of forced inspiration.
It has already been stated that it should be possible to show all proportions of the body in close correlationship to some fixed factor such as the trunk length or the stature, and if we could be certain of making accurately corresponding chest measurements, we should expect to find such measurements increasing in direct proportion to any increase of height and weight and thus providing useful data in estimating physical development.
Unfortunately we are handicapped in making accurately corresponding measurements of the chest owing to its expansibility. If, therefore, we adopt a chest measurement simply as a test of physique, better results would be obtained if the measurement of the chest at rest were taken; that is to say, whilst the subject is breathing naturally, with arms hanging loosely at the sides, and whilst he is engaged in conversation.
On the other hand if the chest girth when fully expanded, and the degree of expansion, are intended as an indication of " vital capacity," the margin of error becomes so great as to render this measurement useless. Lung expansion in the male is normally abdominal, complete thoracic expansion only being brought into action during violent exercise.
The degree of voluntary thoracic expansion is largely a matter of practice in the use of the inspiratory muscles and depends upon the angle of attachment of the ribs to the vertical lines of the spine and sternum respectively. If there is acute angulation, the chest may be small and capable of a high degree of thoracic expansion. If on the other hand the angulation approximates a right angle, the chest is near its maximum size and thoracic expansion is' small. That individual peculiarities in the amount of chest expansion do occur and have little reference to physical efficiency may be illustrated by a 2.3 comparison of the chest measurement of such fine athletes as Carpentier and Dempsey. Whilst Dempsey has a normal chest measurement of 42 in. with an expansion of 4 in., Carpentier has a normal chest measurement of 41 in. with only 21 in. expansion. HYPOTHETICAL 
,
* Formula for estimatinig the daily food requiremenits of the average youth expending aln average amount of energy (H-3)2 = C wheni " H " equals the statlire in inches and " C " = total food requiirement in large Calories.
CONCLUSION.
We have dealt at some length with a few selected standards of physique, and I would ask for your careful consideration of the following points:- (1) That the common practice of using age as the basis for tabulating anthropometrical statistics is fundamentally wrong.
(2) That standards of physique may be very closely correlated to the trunk length or stature in the normal individual up to the age of 21 years.
(3) That our physical standards of fitness for the enlistment of recruits into the various Services require considerable revision. In conclusion, I would remind you that our standards of physique have been arrived at empirically, that is to say, on the false assumption that men of equal physique should be capable of performing an equal amount of work in a given time; but physique is of no value to a soldier or sailor unless he possesses the vigour and mental capacity to carry out all the duties be may be asked to perform in actual warfare.
To *obtain soldiers, sailors or airmen best fitted for the warfare of the future, the recruiting medical officer must be something more than the hidebound automaton he has been in the past. He must be intimately acquainted with all the characteristics of normal man. To quote from Professor Karl Pearson in his Presidential Address to Section H of the British Association for the Advancement of Science, 1920: "' Psycho-physical and psycho-physiological' characters are of far greater weight in the struggle of nations to-day than the superficial measurements of man's body. Physique in the fullest sense, counts for something still, but it is physique as measured by health, not by stature or eye-colour. But character, strength of will, mental quickness count more, and if anthropometry is to be useful to the State it must turn from these rusty old weapons, these measurements of stature and records of eye-colour, to more certain appreciation of bodily health and mental aptitude, to what we term vigorimetry and to psychometry."
DISCUSSION.
Colonel BERNARD MYERS stated that rneasurements of the circumference and lateral and longitudinal diameters of the head, the chest and the abdomen, and the intercristal diameter, together with the standing and sitting heights, were made in all children at the Children's Clinic, Marylebone Road. The weights were also taken. He believed that gain in weight indicated a healthy state of nutrition in children, providing it were not due to cedema or such-like. He believed that weight should be always stated with height.
Lieutenant-Colonel W. SALISBURY SHARPE remarked (a) that the Ministry of National Service, which commenced operations as such late in 1917, was dealing with a residuum of the population from which all the best elements had already been drawn, and which had been "combed " over more than once. As its candidates, therefore, were men who had previously either been rejected or placed in very low categories, the low standard which the Ministry found was due to that fact and not necessarily to any marked deterioration of the race. (b) That the poor physique of youths arriving at the age of 18 shortly after the Armistice was largely due to their insufficient nourishment as growing lads dufing the rationing period. Mr. R. TIMBERG asked: (1) Whether a genuine increase in the stature of women had not taken place during the last generation ? His own impression was that this was the case, at least amongst the more favourably situated classes in this and other countries owing to the greater amount of exercise taken by women of the present day, their more healthy mode of living and the greater freedom which they were generally enjoying.
(2) Whether any information could be given as to the variation in height in the same individual in the morning and evening ? Lieutenant-Colonel Sylvester-Bradley had made the interesting statement that weight decreased by a pound or two f26 Sylvester-Bradley: Stature and Standards of Fitness during the n-ight; but had he not found an opposite effect on the height, i.e., that this decreased towards the end of the day, obviously as the result of changes in the spinal column, the intervertebral discs becoming more comipressed and the physiological curves of the spine increasing from the upright position assumed during the day? Lieutenant-Colonel C. R. SYLVESTER-BRADLEY (in reply) stated that he had no statistics as to the stature of women, but he was prepared to admit that it was possible that a proportion of the women of the present generation had increased in stature, owing to the influence of selection and the more healthy mode of living adopted by the women of the upper and middle classes. He did not, however, consider that the average stature of women as a whole had materially increased. With regard to variation in height in the same individual in the morning and evening, this was a well-recognized fact due to the conditions suggested by Mr. Timnberg, but the variation was so small that he did not think his omission of the statement of this fact would affect the validity of the subject matter of his paper.
